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IV. An Accounty hy M\ John Eames, F. (I(. 5. 
of a Sooientitled, Traite Physique et 
HisTORiQUE De L'Aurore Boreale, 
Par Mr. De Mairan. Suite des Me- 
moires de PAcademie Royale dcs Sciences, 
AnneeMDCCXXXi: Or^ a Thilo/ophkal and 
JHiJiorical Treatlje concerning the Aurora Bo* 
realis ; % Mr. De Mairan, being a Sup" 
plement to the Memoires of the Academy of 
Sciences for the Year 1 7 5 1 • 

THE frequent Appearances of the Northern 
Lights in feveral Parts of EtiYope and ^meri- 
cay and the furprifingly beautiful Phenomena that 
have been obferved in fome of them, fuch as the 
Rainbow-Colours, Canopy, &^c. have very juftly 
engaged the Philofophers of the prefent Age in a Search 
after the Caufes of them. Several Hypothefes have 
been invented and propofed by the Learned, in order 
to explain thefe things. Mod of them fuppofe thcfe 
Phofphoras like Appearances to proceed from certain 
Effuvia^ either perfpired out of our Earth, or at 
leaft pafiing through it. But our ingenious Author 
has thought of a Caufe very diftant, as well as very 
different from ail thefe, viz. the Atmofphere of the 
Sun, which at fome times fhews itfelf under the Ap- 
pearance of a Light, which he calls the Zodiacal 
Lightj but at other times produces an Aurora Bore-- 
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alls. The Zodiacal Light is the purer unmixed 
x^rmofphere of the Snn : But an Jlurora BoreaUs is 
the Effe£l of the Solar Atmofphere, confequent upon 
its making a Defcent into, and blending itfeif with 
the Atinofphere of our Earth, at certain Times and 
Seafons of the Year. But a more particular Account 
of this Matter will be given hereafter. 

The learned Author of this Work has taken a great 
deal of Pains in compiling it. He has lookM over 
the Accounts of Meteors, from the fifth Century 
down to the prefent Time, in the Hiftorical Part ; 
and has ranged them in very good Order, in regard 
of the feverai Returns of this Phsnomenofiy making 
fuch Remarks by the way, as ferve to fupport his So- 
lution of it in the Philofophical Part. 

By a Return he does not mean barely a fingle Ap- 
pearance, but a Series of them after a Celfation or 
Non-appearance for feverai Year?. Thus he makes 
buttwenty*two Returns from the Year 400 to 171^, 
while the feverai Appearances of thefe Lights from 
1707 to 171 o, after a ceafing to be feen for twenty 
Years, are reckoned but one Return. 

Mr. Mairan hopes the learned World will take 
the whole Performance under their Coniideration, and 
give their free Thoughts upon it. 

The Work con lifts of five Seftions^ the firft gives 
a (hort Hiftory of the Zodiacal Light. In the fe- 
cond he treats at large of the Atmofphere of the 
Earth ; its Altitude, and the Height of the Ati" 
rora BoreaUs in it, and the Exclufion this Circum- 
ilance gives to forae of the Caufes, which have been 
already aflign'd, of this Phenomenon. In the third 
he propofes the Caufe, and accounts for the Forma- 
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tion of this Appearance in general, and then defcends 
to a Detail of the feveral Particulars, adding the So- 
lution of each. The next Sedion is employed in re- 
lating the Hiftoricai Proofs of his Hypothefis con- 
cerning the Northern Lights^ taken from the Records 
we have of feveral Appearances of thofe Lights, to 
be met within ancient Authors, compared with thofe 
of the Zodiacal Light, their fuppofed Caufe, andthe 
Situation of the Earth in her annual Orbit at thofe 
times. The laft Seftion confifts of twenty-eight ca- 
rious Qaefiions concerning feveral other Phenome- 
na of Nature, which the ingenious Theorift believes 
to have a Dependance upon his new Hypothefis, and 
explicable by it.' 

But a more particular Account of thefe Matters 
may juftly beexpeded. 

Mr. Malran begins the whole with laying before 
the Reader a fhort View of his Hypothefis concerning: 
the Nature of an ^^f^f<^^^f^^#/ij*, defining his Terms 
as he goes along.. 

The Aurora Bore alts, fays he, is a luminous Phe- 
mmenofh fo called from the Place of its Appearance^ 
ufually in the Northern Parts of the Heavens^ and 
with a Light near the Horizon, refembliog that of 
the Morning Dawn. This Name is fuppofed to be 
firft given it by Mr. GaJJencUy but it appears other-^ 
wife, from a Place in his Animadverfions on Dioge^ 
neSi quoted by Mr. Malran. 

The Caufe of an Juror a Borealis^ in genera], he 
takes to be a Light called the Zodiacal Light,, which 
is in reality nothing elfe but the Atmofphere of the 
Sun fpread on each Side of him along the Zodiack^ 
in the Form of a Pyramid. This fometimes is ex- 
tended; 
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tended to foch a Length as to reach beyond the annu* 
al Orbit of our Earth, and in thefe Ckcumftances 
fometinies to blend itfelf with our Atmofphere, and 
being of an Heterogeneous Nature, produces the fe* 
verai Appearances which are obferved in, and ufu* 
ally compofe the Northern Lights. This he un- 
dertakes to explain, and prove more largely, in the 
fequei of the Work. 

A Difcourfe upon the Nature of the Zodiacal 
Lights or Sur/s Atmofphere, and the Matter of 
which it conlifts, is the Subjed of the third Chap- 
ter. That it is very different from the Ambient 
^ther, he fays is evident, in that the JEther reflefts 
none of the Light of the Sun, is extremely rare, and 
altogether imperceptible. Whether the Zodiaaal 
Light of the Solar Atmofphere be any Emanation from 
the Body of the Sun, a Species of Effervefcence, or 
Depuration of its groffer Parts, an Amafs of Hetero- 
geneous Parts difFufed in the Jither, that meeting 
from all Parts, tend towards the Sun, ^c. he will 
not undertake to determine. 

It is enough for his Purpofe, that it is of a lumi- 
nous Nature, whether in itfelf, or becaufe ftrongly 
illuminated by the Rays of the Sun, whofe Body it 
environs. He does not deny but that it may be alfo of 
an inflammable Nature, nay adual Flame or Fire, 
though very fine and rare. 

He obferves, that the Form in' which the Atmof- 
phere of the Sun is commonly feen in total Eclipfes 
of the Sun, is Round, though fometimes Conical, of 
which he gives us a Figure. 

At all other times it mod ufually prefents itfelf to 
us in the Form of a lucid Pyramid, or Lance, lying 
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oblique to the Horizon, along the Zodiac, and for 
that reafon call'd by the late Mr. Cajfmi the Zodi- 
acal Light. Mr. y. ChiUrey in hisHiftory of the 
Natural and Artificial Rarities of England^ defcribes 
it thus. There is another thing which I muft needs 
recommend to the Obfervation of Mathematical Men, 
which is, that in Fehruaryr and for a little before, 
and a little after that Month, as I have obferved fe- 
veral Years together about Six in the Evening, when 
the Twilight has almoft departed the Horizon, you 
{hall fee a plainly difcoverable Way of the Twilight, 
ftriking up towards the Pleiades, and feeming almoft 
tp touch them. It is to be obferved any clear Night, 
but it is beft feen ilhni No^e. There is no fucli 
Way to be obferv'd at any other Time of the Year, that 
I can perceive, nor any other Way at that time to be 
perceived darting up elfewhere j and I believe it has 
been, and will be conftantly vifible at that Time 
of the Year. But what the Caufe of it in Nature 
(hould be, I cannot yet imagine, but leave it to far- 
ther Enquiry. 

Upon a farther and clofer Enquiry, and Confider- 
ation of this Matter, the ingenious Author, Mr. 
Mairan, tells us, he takes it to be the Solar Atmof- 
phere, and therefore treats at large of the Reality, 
Vifibility and Antiquity of this Light. 

I beg leave to tranfcribe the Accounts of the fame, 
given in by the Reverend Dr. Derham, Canon of 
ffindfor. He informs us, that about a Quarter of 
an Hour after Sun-fer, Jpril 3, 1707 y he perceived 
in the Weftern Parts of the Heavens a long flender 
Pyramidal Appearance, perpendicular to the Ho- 
rizon. The Bafe of this Pyramid he judged to be 
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tli€ StUD) tfienr below the Horizon. Its Apei^ reach- 
ed fifteeii or twenty* 0eg^^^ aBovetbe Horizon: It 
was th^rougfiom Off ^ ™^ red Colour, at firf! pretty 
vMd and ftrong, But the Top part much fainter than 
the Bottom nearer the Horizon. He did not remem- 
ber he ever fa w any thing irke it, except the white 
Pyramidal Glade, which is now entitled by the Name 
or the ^»r(?r<^\Bor^^/ij', that being like it except in 
Colour arid Length. Again, on the 20th of Marcby 
171^, in the Evening, he efpied 3 very odd Sort of 
Light in the Conftellation of faurm. This Glade of 
Light had the faine- Motion that the Heavens had, 
and was much like the Tail of a Comet, bat pointed 
at the upper End. This Light, I doubt -not, is fuch 
as Df. Ch'tldrey firft obferved in England^ and Caf 
^ni and others afterwards in 'France. 

Mr. Ma'tran proceeds to give an Account of the 
true Figur^ Extent, ^ Situation, &c. of this Light, 
or Atmofphere of the Sun. Its true Figure he judges, 
with Mr. fatto^ to be lenticular, and gives a Pro- 
ledion of it upon the Plane of the Sun's Equator, the 
Eye being fuppofed in the Axis of the Sun produ- 
ced" tliarough: his South Pole at fuch a Diftance as 
m akes' the Sola t" Atiii6;^here appear under the Angle 
of for'tyifive Degrees. In it you have a View of the 
Nodes, Poles, Limits, Declination and Extent, paf. 
fing through and beyond the Orbits of Mercuyy and 
VenuSy and in fome Parts beyond the Orlis Mag- 
nus. Tlris I'aft Article of its Extent he demonftrates 
from feveral Obfervations of the Elongations of the A- 
pex of this Pyramid from the Centre of the Sun. This 
has been found to be fometimes double that of Fe- 
rns ^ and other times 90 Deg. and once or twice above 

100, 



( 245> ) 

too, whereas an Elongation of 90 Dcg. gives the 
pittance of the ^J>ex from the Sun equal to that 
pf the Earth at the time of Obfervation. 

This Sedion is clofed with an Account of the 
Changes, both real and apparent, to which the Zo* 
diacal Li^ht^ or Solar Atmofphere is liable Its 
l^^ength has been for fome time upon tlie Increafe, af- 
terwards in a diminishing Condition, and has been 
altered fo much in the Compafs of thirty-feven 
Months, as to have been jo Deg. longer at one time 
than at another. The Changes in Luminoufnefs, 
Denfity and Tranfparency, has- likewife been found 
to be very confiderable. Sometimes the Zodiacal 
Light has been (b rare and weak as to be but juft 
vifible, afterwards for a long time not vifible at all. 

Hereupon our ingenious Author thinks proper to 
obferve, that thefe Confiderations may ferve in fome 
Meafure to account for the Inconftancy of the Aurora 
jS(?r^/^//^,asairofortheirNon-appearnce for fome Years; 
fincethey owe their Original to,and have fo clofe a Con- 
nexion with the Zodiacal Light J whofe Appearance is 
fo uncertain. Add to \\i\%i\\tZodiacal Light ^zs he af* 
terwards (hews, muft not only be of a fufficient Length 
and Denfity, but the Earth muft be in or near the 
Nodes, formed by the InterfeQ:ion of the Plane of 
the Sun's Equator with the Plane of the Eclipticjc, 

The fccond Seflion treats at large pf the Altitude 
of our Atmofphere, and of that of the Region in it 
ufually poiref>'d by the Aurora Borealis. Under 
this Head he difcourfes of the feveral Methods the 
Mathematicians have uYed to filled tlje greateft Heights 
of the Air, fueh as the Duration of the Twilight, 
the Altitude of the Mercury in the Barometer, and 
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rejefts them as infufficient for that Purpofe ; the At^- 
mofphere being much higher thaa what has beeii 
ever found by them ^ and confifting of a Fluid much 
finer than the grofs or commori Air, the Height of 
which laft only is meafurable by thefe ways. 

Mr. Mairan therefore goes on to fettle the AIti* 
tude of the Northern Lights^ after another manner, 
founded upon feveral Obfervations made at very diftant 
places at the fame time, and fixes fome Aurora Bo^ 
reales xohe but one hundred Leagues, though others 
are no lefs than three hundred, and the far greater 
Number of them about two hundred Leagues above 
the Surface of the Earth. 

Mr. Cramer y Profelfor of the Mathematicks at 

Geneva^ computes the Height of the Aurora Bo- 

re alls ^ feen at the fame time at Geneva and Mont- 

pelUer^ Feb. ijth, 1730, to be ,iJ^o of a Semidia- 

meter of the Earth, i. e. about 160 Leagues. 

Mr. M^yer has propofed in the Memoires of the 
Academy of Petershurgb, a very ingenious Method 
of finding the Height and Diftanceof z. Boreal Arc ^ 
from any Obferver, by a Gngle Obfervation. Mr* 
Matron applies this Method to fuch Aurora Boreales 
as were capable of it, and finds that the Boreal Arcs 
of feveral were no lefs than an hundred Leagues 
high. 

It is on this account that in the next Chapter our 
Author confiders fome Solutions that have been oiFer^ 
ed to folve thefe Appearances of the N^r/^&^f/^Z/^i?/^ J, 
and fets them afide as infufficient, becaufe they fup-, 
pofe Caufes which have no Exiftence, or at leaft no 
Efficacy at fo great a Height in the Atmofphere^ 

The 
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The next Seftion is the principal, and is engaged 
in explaining the fe veral particular Appearances of the 
Lumn Bareahf fueh as its Situation , ordinarily to*. 
wards the iSTdr/^l, declining a little to wards the /F^ i 
its dark, duflcy, circular Bafis, furmounted fome- 
times with one or more luminous Arcs ; from behind 
which Columns, or Streams of Light, feem to iffue 
either perpendicularly or concmtric with the Arcsi 
add to thefe the RainDow-Colours, Flafhes, Vibrati- 
msy and in the laft Place, a Glory, Canopy, or 
Corona^ form'd by a Concourfe of the Rays of the 
Matter of this Pb^mmemf^^ mdit the Zenith of the 
Place. 

Mr. Makan premifes an Inveftigation of the La^ 
cusy or Limit of the Attractive Forces of the Sun and 
Earth, fothat a Particle of Matter placed any where 
in it, will be equally attrafted by both, or tend as 
much, towardsl the Earth as it does towards the Sun. 
He finds, . that if in a Line connefting the Centres of 
the Sun and Earthy a Point be taken at the Di- 
ftance of about 43 Semidiameters of the Earth from 
her Centre, that Point will be in thisLimir^ fo that 
a Particle placed there, will not gravitate either to- 
wards the Sun or Earthy but remain in jEquilihrio^ 
the equal and contrary Forces of the Sun and Earth 
deftroying each other. The Ufehe makes of this is 
to fhew^ that an ^j^rar^ -fi^re^j^/i^ may poflibly be 
formed by aDefcent of the Zodiacal Matter^ lying 
betw^n this Point of ^^«//i^mi^ and die Earth j 
tho^ it does toot reach fo far as to involve the Earth 
itfelfl But the Aurora in this Cafe will be an in-» 
compleat and particular one. 

The 
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Tbe Lumen SweaJe o^-dioarily d^ppsmm tlmMov^ 
tJiem Parts of the Heaveni;, b^caale thp- .^he wlidd 
Atmofphijre of the Eaith -be iflvolv'g^ ia the Z^iia^ 
cai Matter (or Solar Atmofphere) yet tis thrown 
off both ways, from the Equatorial towards the Polar 
Regions. 

This is owipg to a double Gaufe, the firil: is the 
centrifugal Force^ arifiog from the diurnal Motion of 
the Earth, which being greateft at the Equator (and 
gradually leffening as you approach the Poles, where it 
vanifties) makes greateft Oppofition there, 3iid not 
only hinders the Etitf anpe of the ZQdiacal Matter 
into the Earth's Atmofphere, near the Equatorial Regi^ 
oa, but tiarns it afide into a Courfe towards each Pole j 
and the Author does not queftion hnt mj^urora Au- 
j^r^^/5 might befeen at proj^r times in theSouthera 
Temperate Zone, -Juft as an Aurora Borealish in 
oura:, which is Horthero, attended with fimiiar jPj^^- 
namenocy were there but attentive Obfervei^, 

The fecond Caufe is the progreffive Motion of the 
Earth in its annual Orbit near one half of the Year 
with the North P(?/^ foremoft, and in the other half 
with the South Pohy moying thro* the Zodmcal 
Metier. 

The natural Confequence of which wiMbe a heap- 
ing up of Matter, more on the Polar Regiohs than 
the Equatorial or Temperate, and this, accounts in 
part for the Declination of the Centre of the luminous 
Arcs, fometimes near ten Degrees frdm the #a/^ j 
the Dire£bion of this Motion of iheEarthnot coihci^ 
ding with the Dire6lion of the Axis of the Earth, 
at thofe times. 

The 
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The dark Areolar Segment next the Horizon ap* 
pearing like a heavy black Gioud, or Mifl", is form'd 
out of the denfeft and fpecifically heavieft Parts of the 
Zodiaedl Matter^ which in their Defcent muft fink 
deepeft into the Earth's Atmofphere, and are leafl: in- 
flammable in their Nature, while the rarer and light- 
er Parts, which are more inflammable and luminous, 
if not actually inflamed, form the Are or Arcs that 
lie above the dark Segment. The ingenious Author 
fpeaks of a Fort de Vincendie^ a Place where the 
Zodiacal Matter collefted together, and moving or 
paffmg throMt, is adually turn*d into Flame. Thus 
long Trainsof defcending Zodiacal Matter arriving 
in their Defcent at this Place, being kindled, or at 
leaft reflecting the Light of \kizx.lncenditm% produce 
the feveral Columns or Streams of Light that appear 
above, or behind the obfcure circular Safe, or lu- 
minous Arches. 

The Breaks that are fometimes vilible in thefe 
Arches, are occafioned by the Defcent andPaffage of 
feveral difcontinucd Trains and Flakes of the denfer 
and Iea# inflammable Parts of the Zodiacal Matter^ 
between the Eye of the SpeGator and the luminous 



The various* Colours arife from a Separation of 
the Rays of Light from each other, either by a fort 
of Filtration in pafling thro' Mediums of different 
Denfities, or by the Divergence of the differently 
refrangible and coloured Rays (or rather from the dif- 
ferent Celerities of thole Rays, as the Author iays he 
has explained more at large in another Place) after the 
manner that the Colours are formed in Clouds near the 

Horizon about the rifing or fetting Sun. 

To 
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To conclude, the Canopyinacompleat^^r^r^ Eo- 
realisht looks upon tube an Objed purely optical, a 
liiiipie A^ pearance ariQng from a fingular Diftribution 
of feveral perpendicular Columns, or Trains of Zodia-^ 
cal Matter^ as he explains more at large in two Fi* 
gures. This Exaffcnefs and Regularity in the Diftri* 
bution makes it an uncommon Phenomenon ^^ fo 
that among an hundred furore jB or eales ihdt have 
been obferved, he has met with but three attended 
with a Corona. 

What remains, is only to take Notice of fome of 
the Queries which relate to feveral Appearances in 
Nature, th^t feem to be explicable by our Author's 
Hypothefes of a Solar Atmofphere, fuch as the Ne^ 
hul^y or lucid Spots obferv'd among the fix'd Stars, 
the Spots in the Sun, the Atmofphere and Tails of 
Comets, &f^. 

The Nebula are certain luminary Spots or Patches, 
which difcover themfelves only by the Telefcope, and 
appear to the naked Eye like fmall fix'd Stars. They 
are (ix in Number^ and are accurately defcribed in 
Philofoph. T'ranfa^. W 347. Some of them have 
no Sign of a Star in the middle of them, and are 
properly Nehule^ others have, and then are called 
Nehulofe. They are looked upon by fome to be in 
reality nothing qKq but the Light coming from an 
iramenfe great Space in the j^ther, thro' which a 
lucid Medium is difFufed, that Ihines with its own 
proper Luftre, making a perpetual uninterrupted Pay, 
by no means owing to the lUumination of a central 
Body, or Star. 

But Mr. Matran feems to be of another Mind^ 
and queries thus : Since the fix*d Stars are Bodies of 
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the fame Nature with our Sun, may not fome of them 
have Atmofpheres furrounding them fo luminary and 
extended, as to become vifible to us by a Light eafily 
diftinguiftiable from that of the central Body, and 
may not Atmofpheres of others be fo denfe as well 
as luminous, and extended, as may fuffice to obfuf- 
cate (to ufe the Author's Expreflion) the Light of 
the Star involved in it? Are not the Nehulofe of the 
former Sort, and the Nehul^ of the latter > The lu« 
cid Spot in the Cingulo Andromed^^ which after 
He%)eltm our Author continues to call a Nehuhfa^ 
has been found by the late Mr. Cajini to refemble 
the Zodiacal Light in fome Circumflances, and by 
Mr. Kirch to have fuffer'd fome Changes appearing 
and difappearing by turns. 

Mr. Mairan obferves by the way, that this Spot 
was firft difcover'd, not by Mr. BtiUiaUus in i6do, 
as is commonly believed, but by Mr. Simon Marius 
in i6i%y who fully defcribes it in the Preface to his 
Mtindtis Jovialis. 

The luminous Space round the Nehulofs of Ori- 
on's Sword^. difcoverM and defcribed by Mr. Uti* 
genSf he takes to be an Aflemblage, or Sam Total of 
the feveral Atmofpheres of the Stars, plainly vifible 
within that Space, and it may be of fome others that 
are concealed from our View. The Irregularity of 
the Shape is no Difficulty to him, it arifing from the 
different, and to us feemingly irregular Pofitions of 
their Atmofpheres. He adds, as a Confirmation of his 
Hypothefis, that the Brightnefs and very Figure of 
this Space has fuffered fome Alterations fince Mv.Uu- 
gens*s Time. That one of the Stars delineated by 
Mr, Hugens without any furrounding Light, hag 
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fince been found to have a pale Light like an Atmof- 
phere furrounding it. 

^uer. %. Is not the Solar Atmofphere liable to fre- 
quent Fermentations, and fubfequent Precipitations 
of its groffer Parts towards the Surface of the Sun ? 
and are not the different Degrees of Brightnefs 
and Tranfparency owing hereunto? fince the 
Changes in our Air, or Atmofphere, are not fuffici- 
ent to account for the Nt)n-appearance of the Zo- 
diacal Light in fome convenient Seafons, and clear 
Nights. 

^uer. 3. May not the Spots, fo often of late ob- 
ferved in the Surface of the Sun, be owing to thefe 
Precipitations of the groffer Parts of the Zodiacal 
Light, fince there feems to be fome Analogy or 
Correfpondence between the Frequency, Ceffation and 
Returns of thefe Spots, with the Ceffarion, Returns 
and Apparitions of the Zodiacal Light ? 

^uer. 4. Are not the Inferior Planets, Mercury 
and Fenus^ aimoft always immerfed in the Zodiacal 
Matter? and may not that be one Reafon why 'tis 
fo difficult to obferve Spots in them > May not a 
Change, the Denfity, or Magnitude of the Solar At- 
mofphere, be one Reafon why the Aftronomers at 
Farts have not been able to obferve thofe Spots in the 
Difk of Fentis that have been taken Notice of, and 
defcribed by Mr. Eianchini at Rome^ a little before, 
fince the Telefcopes at Paris were of equal Length 
and Goodnefs ? 
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^er. 10, May not the Augmentation of the Quan- 
tity of Matter in the Earth and Inferior Planets, by 
the continued Accumulation of the Zodiacal Matter 
on their Surfaces during a long Courfe of feveral Ages, 
produce^ among other things, fome Alteration in 
their Periodical Motions ? 

^er. 21^ &"€. May not the Atmofphere and 
Tail of a Comet be owing to the Zodiacal Matter^ 
which the Comet during its Paffage through the At* 
mofphere of the Sun intercepts^ and afterwards car- 
ries away with it, in its Afcent from the Sun ? 

^er. %%. Is not the Earth fafe enough from all 
Danger of any Inundation^ much more of an Uni» 
verfal Deluge, tho* it Ihould pafs thro* the Atmof- 
phere, or Tail of a Comet ? fince the EffeQ:s of 
fuch a Paffage can only be an Aurora Borealis^ 
whofe Matter is not at all of a watry vaporous Nature ? 
A Conflagration rather than an Inundation might 
have been imagined to be the natural Confequence,but 
Experience informs us, that if thisHypothefis be ad^ 
mitted as genuine, that our Earth has been entirely 
plunged in this Zodiacal Matter without any fenfi* 
ble Heat attending iti 
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